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Gilman Cut and Fill
Mining System Works
Wonders at Junction

Novel And Efficient Method of Mining Large Sulphide Ore-

bodies of the Briggs And Junction Country Little Known

Outside of the Men Who Come Directly In Contact With

Them in the Entire Wairen District. Details Furnished |

The Cut And Fill System Has Replaced The Shrinkage Stop-!
ingAsItlstEconomicll,MoreEﬁcimtlnEveryl
Way.AndlsSaferFor'thmWorkinglnTheGmunﬂ
Oscar Gilman, And Fred Sandtner, Work System

As proof of the asgertion that the people of the Warren District do unt]
know of important things, pertaining to the backbone of the mines of the Dis-
trict—the copper mines—is the following article npon the “Gilman Cut and |
Fill svstem of Mining.” This system has been introduced in the Junction and |
Briggs shufts of the Calumet and Arizona Mining Company and presents some
unique and highly instructive features to euch ond every reader of things per- |
taining to the indnstry. This article is from the pen of Robert H. Dickson and |
first appeared In the Engineering and Mining Journal. It follows: !

“The Gilman cut-and-fill system iz used quite extensively on the large sul-
phide ore bodies of the Junction and Briggs shafts of the Calumet & Arizona |
any slabs in the back to be easily canght up with stulls. Alternate or mnsm-.-j
timber are mined by this method. This cut-and-fill system was devised hy]
Osear Gilman, mine foreman, and Fred Sandtner, shift foreman, to take the
place of a shrinkage-stope method, which was considered less safe under l.'m{
circumstances. This system is used with various adaptations, so as to be ap-
plicable to very differently shaped ore bodies. Essentially. it consists of block-
ing the ore ont into gections 40 ft. wide and mining exch section by alternately i
taking 10-ft. mncline cuts from the back and then filling with waste. In this
way the back of the stope is never over 10 ft. above the working floor, allowing
any slabs in the back to be easilu caught up with stulls. Alternate or consec.
utive 40-ff. sections are mined, so that the width of the back that is unsup-
poried will never exceed 40 ft. at one time.

The exact method of blocking out the ground preparatory to stoping de-
pends on the shape of the ore body. ~With the larger bodies the ground is

blocked out by running, from a main cresscut. parallel crosscuts at 40-ft. cen-
Vertical raises are driven off theze cross-

ters to the limits of the ore body,
cuts, near the intersections of the main erogscut or at some multiple of 50 ft.
from it, usually. These crosscuts and raises serve as the first step in stoping.
The ralses are run up to the leval gbove, where they hole into a croscut and
provide a means of filling the stope later on.

After crosscutting, the next step in stoping consists in shooting a littie
ground off the side of the crosscut so as to accommodate the temporary tim-
bers and to make headroom enough for men to work above. These sets are
placed at 5-ft intervals along the drift. These temporary timbers are set in
place merely to catch the ore that is broken in placing the regular stringer
sots gnd thus lessen the amount of shoveling. Regular 4x10-in. lagging, 5 ft.
long, which later serves as flooring, is used as temporary posts. One of the
regular posts 10x10 in., § ft. 10 in. long, is used as a cap. The temporary sets
are easily and quickly set up and taken down. When in place they will allow
a 42cu. fL. car to pass under them. Lagging, 4x100 in, is pliced across the
sots, except for a space 12 in. wide running lengthwise with the track, which
serves as a chute mouth. This opening is covered with loose 2x10-in. plank
o ft. long, placed crosswise over the lagging. A 2x6in. strip is nailed length-
wise with the lagging at both ends of the row of plank, to keep them in place
while blasting. As the ore is broken, it fails to the floor of the temporary set.
Enough ore is shoveled off one of the short planks, so that it can be taken up,
allowing the ore to fall through the opening into a car below. Then each suc-
cessive short plank is removed hy prying it up with a pick or bar, for the same
purpose.

When sufficient ground is broken, stringer sets are placed in position
ahove the temporary sets, which are ¢hen removed. A stringer set consists of
a 10x19-in siringer 18 ft. long, s¢t up over two 10x10:n. posts, § ft. 10 in. long,
A 6x104n. block, 2 ft. long. is placed on top of posts under the stringer. To
block the stringer to the next one in place 4x6-in. spreaders are used. A floor
of 4xi0-in. plank. 5 1t long. i= laid on top of stringers. Chutes are pluced o
every other set on each side of the crosscut.

Starting at the end of the stringers, the ore is then broken on both sides
of the stope to make room for the incline gills. These are 10x10 stringers,
14 It 2 in. long. set on a little over a 20-deg. incline. A 14-in, plank floor is
laid on these and serves as a slide for the broken ore to run into the chutes.
It also acts as 4 muat between the gob (which s later introduced) and the ore
below, which iz mined from the lower level. As the bottom of the whole width
of & 40-ft. section iz timbered, mining is started with the cut-and-fill system.
A ralse has already been run to the level above, which I8 used while filling
the stope. The firmt 10-f1. cut is taken from the back across the whole width

of the section, from 30 to 40 L. on both sides of the raise. As it is ;mnsihk&,l

to drill a large number of holes, the tonnage per man is very high. A r"w!'"“g!,“ﬂn producer and Indleations are o

larger boulders are hroken, which must be drilled with a plugger machine and
The back [
ahove the

blasted. All the ore broken runs from the slides into the chutes,
of the room, made hy 1aking out the first alice, {s vsually 10 to 12 1t
stringers.

When the ore is all withdrawn after the first cat, waste is run in from |
above through the raise until it forms a cone reaching to the back of the h‘lu]!o"l

The gob pile is then evened off on the sides so as to have a triangular cross.

soction. instead of a cone. Sills of ordinary 2x10-in. plank are laid horizontally
neross both sides of this pile, and a 2-in. floor is laid on this, making two slides

incline from the center of the raise to the floor on the |

sloping on a 4bdeg 1

stringers. All subszequent cuts are taken off the back, parallel to these slides

As the waste tends to get higher than the ends of the incline sills, 10x10-
in. stulls, usually 12 to 15 1. long. are stood up vertically at the ends of the
inclined xillh. Gob lagging i= nailed to the inside of these, which serves to

(Continued on Paze Two)
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BOOMING AS
REsULT OF
MNEs

Development In Every Part of
Cochise County Is on Large
Scale And Has Never Be-

fore Been Approximated |

| TUNGSTEN FINDS MADE |

IN NEAR-BY MOUNTAINS

Fossibility Of Several Big
Deals Being Made Is Strong
Lead-Silver Properties Are
Also Forging Ahead :

e

A review of the mining industry in/
the county shows that there is con-
tinued activity in all paris. New ma-|
chinery is being installed o proper
ties in the Huachucas, Whetstones,
Little Dragoons, Dragzoons, Dos (Cab-
ezas, Bowie and the Chirtcahoas
Bonds are being taken on cluims and
payments on optins beinz  made.
Foreces are belng increased and the
shipment of ores incereased to the
smelters at Douglas and El Paco, the,
latter smelters now being again in
the market lor custom bres after re
fusing them for the past few months,

In the Huachucas.

G. J. MecCabe and Bruce Doredor
have just completed the mstaliation
of a sixty horse power Euiler, & com-
pressor and several egetg of alr drilie
on their properties in  Montezuma !
canyon and are mow In a posit®n to
do some extensive development work.
The property they are al work uwpon
is a leadsilver propusition and proiu-
ises to develop into one of the DBest
groups in that section of the couniry

Work in Mbntezuma canyon ou the
gold properties of Wooll, Kelly Mor
gan, Jones, Bauer and others is pro--
gressing, They are all doing develop-
ment work on their respective claims
and some of them have given optivns
on their properties to Colbrado capital |
i=ts, |

The Kelly Brothers, James and Will,
have begun the assessment work and
development work on the new tungs
ten strike that they made at
entrance of Miller canyon. The Yre
was found in the big dyke thal runs
across the canyon pear what was|
formerly known as the “Hollensteen |
place” and has been rum  over by
thousands of pebple in the past thirty
years and no attention was paid to it
as it was thought to be a barren yel |
low stained quartz, 1t had been|
sampled in a number of places by
hundreds of prospectors who had it
tested for gold but no values were)
ever found. The ledge can be traced
across the mountain for nearly a mile|
and in some places ls from thirty b
forty feel wide,

The tungsten here ie
form of scheelite and is found in|
crystals in the quartz. The Kelly
brothers have the largest portion or|

forund :n the!

the ledge. Samples tested bl the ore
show that they carry commercial]
values but it will be necessary to)

install a concentrator on the ground

to make the property a paying one. lof leders

During the past week James Prescott
representing eastern parties, has|
been making a thornugh examinntion
of the ledge, taking samples, vlr.,|
with a view of taking an option on|
the group. Other parties have also]
been on the groumid and looked Ywer|
the field. This Is one of the [lirst
strikes that lhas been made in the
country where the tungsten has been,
found in the form of the scheelite
crystiuls and development may  open
up the field as one of the largest in/
the state, |

The eastern parties who have taken
over the Old Exposed Reefl property.
formerly worked az a gold proposition, |
have a small foree of men nt work)
fnd are getting the property In shape
for extensive development work. Thus
property was recently sold o
eastern parties for 3250000 g
property is now being

workoll ps »

that it will become one of the largest
produecers in the country

A small forie of men are al whark
on the State of Tevas gronn, ™ nilv
purchased by Do Gray and an'>-

ciates from the Haren estals el
others are expected to be adided soon |
It is the iotention of the presont
holders to install a «Yncenteator and
other machinery on the properts It
is one of the most promiging silver
YHyre that netted good returns from the
shipments

G. J. Peterson iz at work on his

group and is about ready to make an
lother shipment to the smelters at
Dougins. During the past few weeks
there have been several partice on

the property making an examinattn

for eastern people with a view of tak

ng an option. He has a numher of
(Continued on Page T=o.)

| entiefactory

PRESCOTT 15

Woman's jury which convicied Mexicans in San Diego courr,

Since California women have been given the ballo: the
shown abave is the first one to be composed entirely of women.
bhandits charged with highway robbery.

lady seated in the right forepround.

GAINING IN
MINING
-~ BOOM

The forewoman of this jury, Dr.

y have served on juries Treguenily, Lut
It comvieted in =<hort ueler

the jury
foor Mevicnn

¥, I the gray-haired

tosamond Dail

SALCHE IS CENTER
OF GREAT INTEREST
IV MINING WORLD

Harqua Hala And Harcuvar
Mountains In Western Ari-
zona Are Attracting Great
Attention From Many

SALOME, Arin, June 17.-Investors
and prospectors are pouring into the

Horeuvar and Hnrgua Halz  moun-
teing, adjneent to Splome and Wen-
den The boom which this seetion:
has awrited so Jong seems fWirly ap-
APT WALy Viiping men of the east,

Nevadi and California sre writing 1o |
inguire abaut this country or are com-
ing in to sce [or themselves, Few
vome without st least opening negoti- |
wns for some of the promising pros-
mentiful in the “home ol

1k M S0

iah-grade
Among the recent visitors was K. .\.l

() Montgomery, of Skidoo and|

the | Montgomery -Shoshone fame. He came | Europe
lin with Didrick Hozers. of Los An-/10 the conyuest of the Balkans by the

has the Minnizona prop-
erty, near the Hargua Hala, and el
wilh options on several groups. A
termiination of his nego-
ioms will mean a great increase
in activity aronnd Hargqua Hala. Mr.
Montzomery started in the mining
Ennmie s @ |l:'i|tllt'll] prospector ana
has become one of the most success-
ful aoperators of North Amerien. He
hias been associated with such men as
Charles M. Sehwab and E. L. Dohe-
nev, ao his approval means something.
At present he is largely interested in
Mexican oll ventures

This country s receiving attention
particulariy from people  who o are
looking for properties where pay ore
comes to the surface and lforfunes do
ter b spent in genrching for
denth Few districts ean
hizli-grade  values at or
riace.  The rogular series

who

not havi
values at
show stueh

near the sy

and dikes which seam the
Harcuvars from the tGlory Hole to
Cunningham Pass, (welve miles east,

are 2 source of constant surprise to
the newromers
The region

around Tank Pass and
Cottomwood, in the Harenvers north
of Salome, haz been neglected liargely
: inneeessibility. Now,
liowever, the Cobrita Mining Company
is spending soveral thousand dollars
to build an excellent  wagon ropd
throngh Tank Pass. This road will
he earried along n hogback to Salome,

of ils

Hedin

some sight miles away It will af
ford easy aceess not only to the Co
brita, but to a number of other prop
ties which lie through Tank Pass.
claims ave being located there
mnd work is being started on 2 aub-
ber of old ones
Wihen the rond i fintshed, which
wili be In abowt two wesks. the (Co-
hritm will hecove o regular shipper
nin tmnnal gt the Cahritn Is
new in 140 feer with 1the face in ore
that i8 from 05 1o 46 per cent copper
nil carries 365 3 ton in zon Son
it b the inunsl lpyvel hag bowsn
ivteneedd and 8 winge s beinz sunk
on the or When the winze is down
5 feor annther level will be run and
the ore hloscked out A\ contract hus
jugt heen let for the driving of the
tunrs! anather 10 feat
At 100 feot in the tunnel o short
ernaent was rian, showing the width
aof the Tedge at that point to he nine
fonit Spme 2000 feot farther up the
ide of the mounntain the unrface
eronpings are thees {imes s wide nn
atl the moulh aof the tupnel
Laig Anveles and Whittier paonie are
hind the Cabrita They wore in-
terested] in the property by . W, Hall,

tof pe

{(Continued on Page T'wo.)

SERBIN MINES

MAY PRODUGE
LARGELY

If Country Re:;mins Under

Austrian Control The Min-| .
Bel

eral Resources Will
Brought To The Front

Serhia, June 1711
remadns under  Austro-Hun-
control after the establishment
Halkan state probably
will t A prominent pogition among
the worid's metal producing. countries,
a2 the present conquerars of Serbin
are laving plans to develop the min-
eral resources.  In antiquity the ¢oun-
try was the largest gold-producer in
its copper mines had. prior

BEILCRADE,
Sorhl
earis

the

Turks, developsd to a considerable
extent those exploited by a French
comwpany at Bor netting annoeily as
muach s 60 per cent of the capital in-
vested

Gold has been won in Serbin in re-

cent vears principally throngh placer
mining, The production was small,
however. pgs work was confined as a

rile 1o jocalities whicih had been al-
resdy worked over by the ancients.

Silver is found only in conjunction
with other metals. The copper ores
of Bor contnin from 96 to 120 grammes
per ton. The lead ores of Postenje,
near Kruapanj, and those of Avala on
the Crneni monntain alse farnish con-
sitver Al Avaln micksilver
is also fonnd. Tin is found ai seversl
points, but =20 far no ¢fforts have been
made 1o develop the deposit=s, Arsenic
exists at Jasikova.

Conper aores ocour in
Mo#t of them resemble In
and conlogical deposition those of
Butte, Montana. The mines ut Bor,
notably  the known as Cokadm

are especinlly = takon

from this mine are & ner cont copper
which reflines into 90,62

widersbln

greal qoantity
characier

#

One

un rich

e WEE PNt CON

per, and eives per ton 24 to 20
grammes enld, 96 1o 120 zrammes sil
vier Invested is n capital of 5.50).-
00D feanes. In the year 1912:13 the

prodnetion of ore was 7600 tons.
Iron also is found in Serbia, eape.
eially in the northeaxtern parts of the
country The lack of toal and coke
bas In the past prevented the dovelop-
ment of the fron and step lindusiry,
the small omtput of fron ores havine
hean transvorted on  the
points in Austria-Hungary.
Hefore Eerbin's niineral presonrees
enn  be profitably, an ex
radlrond
= hointed ont,
Are :|-lln-r;|."._\'
mack animala,

developed

tonsinn of the rauntre’e wV R
tom mast take place, it
At nresent (he ores
rarried by
Manv ol 1he denosirs
narrow-gnuge lines
sn that zrenler ac
thix convenient wn

praliihiti e in

enrdedl oy
heat
short
1 b
from

rinchort by
feoirmy the N
rousl by

forway =it et ontad)

viesstments

RESUME OPERATIONS
MAYER. Ariz., June 17
tion of operntions at the Pocahantaz
Copper Ouween Mining company has
heen decided on by officors of the
company. and an extensive develop-
ment program adopted.  Bhipment of
nre will e made (o the mill of the
Gray Fagle Reduction company, legs
than three miles from the Poaocohantas
holdings. A new shsft is being sunk
and the old shafi, which is over 200
feot deop, Is being unwatered,

Panube lni

can  be |

Resnmn- |

By Wm. P. De Wolf.
PRESCOTT, Arizons. June 17—

UAHTER FH This city ,the county seat and center
: of general mining activity of Yavapal
{ GREATEST 'N HISTUHY point for the mines of the county, is
J znining steadily in  population and
| rommercia]l importance, dune to the
- .
. Year’'s Disbursements From|iions of the mining industrs.  Minine
Copper Producers Promise | " bosinvss nien who are conversant
with pasi and present eonditions here
. Any Year Heretofore time when prosverity was so seneral
3 fand confidence in the MNiture so wide-
f The dividends dishursed by 55 eop: | *Pread.  All hines of endeavor are ef-
quarter of 1916 were approximatety | N¥ industry and are shaters in the
$27,000.000. according 1o compiliations | financial increment  bronght  sbont
{made by the Finascial World, which | thereby: for the basic  souree of

{: county, and the principai outfitting
«nergizing and the increasing propor-

Te Ec.lipu Those Made lﬂ'-'mr‘ there has never befare been a
wining  compenies in the firs | fe0ted by this broadening of the min-
wealth in Yavapal county ix its mines,

fgoes on to any: “Thelr actunl -_-:|rn-|
| ings during the quarter a::-_':--gatod' Broadened Market.
I$75,291.120. This Is calcutated on x| IWrreesing demand has established

(0 wider and more siable marke: for
the pecessities of life and as a resoit
the farmer is selling more produce
*hun  [ormerlyy the merchant mond
goodds, the drover more livestoek, the
repl estate aieent more fand and the
[ “The total dividend disbursements 1 hroker more mines and mining shares.
e year 1916 bid [air to exceed © " Dsinesses are beins established
-$125000000 by a very substantigt| '™ Various portions of the city, new
amount—unless  some  unforeseen | V€ = being injectad Into busincsses
world catastrophe disioents this us: af longer stunding, and business
tion's domestic and expost Industries, | MOCKs are being remodelod to meet

“Dividends paid by the strieily cop | | ¢ FPOkirements of modern trade. All
per companies in previoons \'1':1!'-!, 2~ af 1he local hotels are well filled with
254454 in 1915 SM1511.489 jn 1914 | MPIronA diawn  for the mosi part
860,242,685 in 1912 )previous reeord | /I Uilning and mercantile circles.
vear), about 32000900 in 1912 nnd“-nﬂ"na"f and freighy traffie have as
loge to $55.000.000 in 1911 and 1810 | SUed proportions thar lesy heayily
The present yenr will be the first time | P00 the ennipment of the Santa Fe,
in histore that the $100.900,000 mark TS0t & Phoenix Railway. and bank
| deposits andd clearances ar emarkedly

Fproduction of 424 556 000 pounds of
reopper, produced at 5% cents aver
aee cont. and sold at closes 1 78 cenis |
e pound, Actoal  dividends paid
iwere therefore less than half of the
| earnings.

or

in yearly copper dividends will hove .
been even nearly spproached. leg | DITRASINE. -
alone passed. | Will Build Smeiters.
The ner profits of the thirty odd | New ore reduction works are being

dividend naving copper producers will | “Stablished in various sections of the
excecd 3200000000 for year 1918 gt TOuUnRIY. the capactiy of a number of

the rate of earnings in the first quar- | T #etive plants is belng increased,
Loy The actun! profits of the vear und seversl Kindred projects are in
promiise to zreatly siurpass this sam, | 1 formative aiage.  Notabie mong
owing to rreater production in sue- '® latier is the smedter to be erected

Lin Prescott by English capital and the
| smelter 1o be erecied in the vicinhy
of Jerome by the United Verde Ex-
tension Copper (Corpany The plant
t thiz point will be built by the An-

ceeding quarters. and presamably bet
ter prives for output

Ax ngainst net peolite of over $200,. |
000 001 from but thirty odd companies

m 1916, the entire gross value of the - 2

robnet production in this countre lh,'.“',h'h*“m Smelting _und  Refining
1915 wns  “orly™  $295 0004 “And, Vompany, o London, England. corpor
Inst vear itsolf maile 8 record In lhl!l““"n which recently filed lis articles

[ of incorporntion In this State through

reswent. It is diffienit to grasp the -
full siznificance of this fact: that the | itx resident apgent, Georee G, Lem-
ned profits this year promise to ox "% The council has been petitiones
conl the entire zross voplie of the| '@ mant the company a sile on the
metal turned out In any verr in the Felty form for: smelter purposes, and
history of the world’s copper trade ' * Jocal public to subseribe for $56,
Most apsuredly the conter com-| '_'"' worth of the cowmpans’'s stock.
minies are now in the midst of the " Lemons wass his clivats conten

niate the expenditnre of approximate

nist -
Ninfory oF v §FLODDOM for the eostablishing of

mest profitable eran in the

the world’s copner indpstry
The fact that 1he total dividend di | 100 plamt and that eonstraction will
bursements for 1816 will ndoubtediy SIAR Juni A% S00n A% A sHe has Do
{be in the neichborhood of 3145 000000 obtained
“Little Daisy's” Plansl

| indieates that the Inboring man will
recoive n similar increase In their pay | T 0%
| ehacks Revords are beinz  made [;1'\"“!(
Arizona mining. not alone reconds for Dsizy )
| dividends, but records for the
I'\'I'onr\l oaid ont in wages

smelting plant of the United
Extension  Company  (Little
wiil be erected ar § poin: con
the compans's mine ne
reliably reported that

rotal | venlent 1o

which 11-!1'["'”“ 5 Iy is

(B of mpel interest to o large number the Youn granch, sitnated about a
lof people mife north of Clarkdale, has been pur
—d chused for thet purpos: The site In

adopated to the smnl:
weedls af the company as the wa
nmpie and railroad facil

nuention s well

LARGE CATTLE TRANSACTION

June 17 For|. supply s

HOLBROOK. Aris,

| 500 000 Tom Polleck and Colin Camp- l,“.b v .4\‘:!.-1.!?\'.5' 3 The oFe b‘“-b -
| hell of Flapsiaf. have purchased the b .!‘“:. font  level ol the United
sheep and enttle interests of J 1 2y | " TEY Extension mine is of unusual
Jor of Winslosw noportions and value. It carriea a
- . . B -foot strenk of carbonate thar av-

FIRE INJURES MINE erpges 40 per cont copper and In s

| - #mirety vields a genwral averaze of
MUMBOLDT. Ariz. June 17 —Fire |- PET cOut copper. The company e

motar de | Moy 150 miners and s marketing an
ore hins|A¥erage of ES00.000 warth of ore per
menth 2t the naminal eost ol APPro%
£29 0
Smeiter Output.
The monthly output of copper frou

originatine from an electri
straved the sampling mill
and n portion of the asrlal tramway of |
the Consolidmted Arizona :"\m""'"f|
company here. The loss is approxi

mately

mately $50.000. Destruction of the

proparty will not affect the compuny™s the Clarkdale smeilter. represemting,
own operations. but will affect enstom | *ave for a pominal tonnage of stk
iwn‘i--n at the local plant l (Comtinued on Page 2)



